Stress protein expression cDNA array study supports activation of neutrophils during acute magnesium deficiency in rats.
Recent studies underline the importance of the immunoinflammatory processes in the pathology of acute magnesium (Mg)-deficiency. The aim of this study was to assess the effect of acute experimental Mg-deficiency in the rat on neutrophil activity. Weaning male Wistar rats were fed either a Mg-deficient or a control diet for 8 days. In this experiment, we measured neutrophil respiratory burst by chemiluminescence; then, to examine the molecular events associated with acute Mg-deficiency, we applied cDNA array technology to define the transcription response in neutrophils of Mg-deficient rats in comparison with controls. In Mg-deficient rats, the characteristic inflammatory response was accompanied by a marked increase in the number of neutrophils. Moreover, as shown by chemiluminescence studies, basal neutrophil activity from Mg-deficient rats was significantly elevated when compared to neutrophils from control rats. Moreover, the chemiluminescence of neutrophils from Mg-deficient rats was significantly higher than that of control rats following phorbol myristate acetate or opsonized zymosan activation. Using cDNA array which includes 207 known rat genes of stress proteins, 102 genes were found to be expressed in neutrophils. Among expressed genes, 78 per cent of genes were found to be expressed more than twofold in neutrophils from Mg-deficient rats compared to control rats. Acute Mg-deficiency was characterized by an induction of genes encoding for proteins involved in apoptosis, heat shock proteins, protein belonging to the cytoskeleton, proteins implicated as stress response regulators and effectors and enzyme implicated in thromboxane synthesis. Then, this experimental strategy allowed to identify a series of genes implicated in the immunoinflammatory process of Mg-deficiency.